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The investigation which is described in part in this paper 
was undertaken for the purpose of presenting to the principals 
and teachers of the elementary schoot an impersonal statement 
of the position which the pupils promoted from the different 
ward schools occupied in the high school. The record of some 
pupil—very good, or very poor—has not infrequently given cur- 
rency to a general impression of the efficiency of a particular 
center in the elementary school. The method pursued in this 
study was intended to correct any such traditional and inade- 
quate conceptions as might grow up by chance remarks, by a 
careful analysis which would portray the facts with reference to 
all the pupils of a given center. A comparative account of the 
grades of the pupils who entered the high school in September, 
1909, was prepared. At the close of the first semester, 190 
pupils from an entering class of 230 were in school, and it was 
the record of these pupils which formed the basis of this study. 
(The practice in Kansas City is to promote pupils twice a year. 
The class entering in January, 1910, was studied in the same 
manner. Approximately 20 ward schools carry the work of the 
entire course of the elementary school. ) 

The material was. arranged so that the results could be 
exhibited ‘graphically. In order that comparisons might be 

161 


| 

| 
{ 

| 

{ 

q 

— | 

| 

a 

| 

j 


162 THE ELEMENTARY SCHOOL TEACHER 


easily made, tables and diagrams were provided for each princi- 
pal. Each diagram contains a series of three graphic representa- 
tions of the grades in English, algebra, and Latin respectively. 
English and algebra are prescribed for all pupils the first year 
in high school. Of this class 70 per cent chose Latin. These 
three subjects are used in presenting this study. Four grades 
are employed in ranking pupils. They are the Arabic numerals 
I, 2, 3, and 4; 3 is the lowest passing mark; 4 is a failure. The 
abscissal line in each diagram is divided into four parts, each 
part representing a grade. The first in order is the highest grade 
given. The number of pupils receiving the respective grades 
is tabulated below the grades in the diagrams, and following 
this tabulation there will be found the percentage of grades. 
The percentage of grades, i.e., the 1’s, 2’s, 3’s, and 4’s, is repre- 
sented on the ordinate lines. For example, in Diagram I, in 
English, 61 pupils received a grade of 1; 70, a grade of 2; 26, 
a grade of 3; and 25, a grade of 4. Reducing to a percentage 
basis, we have 34 per cent, 38 per cent, 14 per cent, and 13 per 
cent respectively. These facts are exhibited graphically under 
the subject of English. 

The general averages for the 190 pupils who finished the 
first semester (18 weeks) of high-school work are presented in 
Diagram I. This diagram is the basis of comparison in each of 
the following cases. Incidentally, this diagram was the occasion 
for a productive line of discussion among the teachers of the 
high school. The percentage of failures in English and algebra, 
the charatter of the curve in algebra, the large number of 1’s in 
English as contrasted with the 1’s in algebra, the ability of the 
pupils who take Latin were topics suggested and discussed. Are 
pupils better prepared to take up English than algebra? Is 
algebra a suitable subject for first-year mathematics in the high 
school? What is the relation between the Latin and English 
work? Who are the failures, i.e., do pupils fail in one, two, or 
-more subjects, or is there any correspondence existing between 
failures in English and Latin? These and similar questions were 
raised, and there were evidences of a desire to approach the study 
of the problems presented in a scientific manner. Any hasty 
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verbal statement of explanation was challenged at once. Many 
of the same questions were raised by the principals and teachers 
of the elementary school. Is there any evidence of poor work in 
arithmetic in the grades from the report in algebra in the high 
school? was a question discussed with enthusiasm. The main 
line of interest, however, centered around the comparative study 
of the respective ward schools. 

Diagrams II—-VII inclusive represent six of the ward schools 
and illustrate the method of comparison which was adopted in 
this study. The grades of the pupils from the different ele- 


I, English Il, Algebra III, Latin 
40% == 40% 
35 35 
3° 30 
20 20 
15 15 
| 
Io 10 
s s 
I’s 2's 4’s 2’s 4's I’s 2’s 
No. pupils re- 
ceiving grades 61 70 26 25 27 69 35 48 42 43 21 26 
Percentage of 
grades....... 34 38 14 13 I5 39 20 27. 32 33 16 20 


DraGraM 1.—Freshman class, 190 pupils of the 230 who entered September 
1909, High School, Kansas City, Kan. 


mentary-school centers are graphically exhibited in the three 
subjects pursued in the first year of the high school. In each 
instance, the number of pupils who entered from the particular 
ward school is given. The tables are made up for those who 
remained in the high school one-half year. Diagram II indi- 
cates that the pupils from Ward School A rank with the average 
of the Freshman class with a high degree of consistency. In 
algebra, there is a striking similarity. The failures are practi- 
cally the same in all three subjects. 

Diagram III presents marked deviations from II. The pupils 
did remarkably well in English. This fact suggested that the 
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-45% I, English II, Algebra III, Latin 45% 
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t's 2’°s 3° 4's 2 3's 4's se 3% 
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DracrRAM 2.—Freshman class, 19 pupils of the 23 who entered from, Ward b 
School A. 
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DraGRAM 3.—Freshman class, 24 pupils of the 28 who entered from Ward 
School B. 
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language work in this center was strong. An examination of 
the grades in algebra and Latin would indicate that School B 
sends to the high school two classes of pupils—one group fairly 
good and the other not thoroughly prepared to take up the 
advanced grade of work. The lowest passing grade, 3, has a low 
percentage and marks clearly the dividing line between the two 
groups from this ward school. 

Diagram IV indicates that the pupils from School C main- 
tained a standing above the average, especially in English and 
Latin. In algebra 65 per cent of the grades, fall within the high 


I, English II, Algebra II, Latin 
50% : 50% 
45 45 
40 40 
35 35 
3° 30 
25 25 
20 20 
15 — 15 
2’s 4'S 2’s 4's 2’s 3's 4's 
No. pupils re- 
ceiving grades 6 6 2 6 3 
Percentage of 
49 40 7 13 30 35 I1+24— 50 25 17— 8+ 


DracraM 4.—Freshman class, 17 pupils of the 19 who entered from Ward 
School C. 
grades, 1’s and 2’s. This school is located in a district where 
it would be expected that a better grade of pupils would be 
found than in B. 

Diagram V represents a school still more favorably situated. 
The record in English is high. No low grades are recorded 
against these pupils. There is a low percentage of failure in 
algebra and none in Latin. In all cases where a splendid show- 
ing of this character was made, there were clear indications of 
self-congratulations upon the excellent work the teachers of these 
ward buildings were doing. 
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Diagram VI stands in sharp contrast. There were no grades 
in any subjects in the highest order. .The percentages of failures 
_ were high. The number dropped out during the term was 6 out 
of an enrolment of 16. The condition of this school can be 
accounted for in part from the location. The community is 
made up of a large number of people who work at manual 


I, English II, Algebra III, Latin 
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DraGRAM 5.—Freshman class, 11 pupils of the 11 who entered from Ward 
School D. 


labor. The foreign element predominates. The principal and 
teachers of this ward school did not resent a showing of this 
kind. They felt that it was complimentary that as many pupils 
as there were made the effort toattend high school. 

Diagram VII suggests that there was a selection of pupils 
taking Latin. In fact, a careful analysis of any curve raises 
numerous questions relating to the efficiency of the elementary 
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school, the selection of studies in the high school, and the stand- 
ards in both the elementary and high schools in the different 
subjects. 

Diagram VIII is given for the purpose of indicating the 
fallacy of mere verbal statement in the attempt to account for 
school conditions. This ‘school was located outside the city 
limits when this study was made. There were 5 pupils who 
entered high school and remained throughout the year. This 


I, English II, Algebra III, Latin 
60% 
55 55 
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45 45 
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35 = 35 
30 = = 
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Dracram 6.—Freshman class, 10 pupils of the 16 who entered from Ward 


. School E. 


remarkable showing is exhibited graphically. No 3’s or failures 
were found. There is a preponderance of 1’s in all the subjects. 
There was another school similarly situated which made exactly 
the opposite showing. A large percentage dropped out of high 
school ; those who remained made low grades ; and in two subjects 
there was 100 per cent of failures. To set up the claim that the 
latter school made a poor record because there was no supervision, 
such as the city afforded its elementary school, is a poor argu- 
ment when the former school as represented in Diagram VIII is 
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under consideration. The conditions were the same in respect to 
lack of close supervision. It is not clear which of these two 
schools is to be regarded as the exception. A further analysis 
of these schools was at once suggested. 

The statement is often made in teachers’ meetings that pupils 
from the rural schools and other towns do or do not rank favor- 
ably with the pupils promoted directly from the elementary 


I, English II, Algebra Ill, Latin 
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DracRAmM 7.—Freshman class, 11 pupils of the 11 who entered from Ward 
School F. 


school to the high school in a city system. Diagram IX com- 
pared with Diagram I reveals a striking similarity in many 
details. One of the surprising facts is the ranking of this mis- 
cellaneous group in English. Pupils from the rural schools are 
usually considered below the average in ability in language and 
above the average in ability in mathematics. When the atten- 
tion of the language teachers in the high school was called to 
the facts as portrayed in Diagram IX, the explanation was 
offered that the pupils of the rural schools have a better knowl- 
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DIAGRAM 8.—Freshman class, 5 pupils who entered from Ward School G. 
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D1aGRAM 9.—Freshman class, 33 pupils of 39 who entered from rural schools and 
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edge of technical English grammar than the city pupils and that 
this fact enabled them to keep step with the pupils of the city 
_ who might have a more varied training in the classics. 

No attempt has been made in this presentation to exhaust 
the discussion which these simple graphic representations 
aroused. Only a few characteristic curves have been reproduced 
in this paper. The method it is hoped has been adequately sug- 
gested in the meager discussion of a few typical examples. It 
should be remembered that this type of investigation and report 
proved quite as stimulating to high-school teachers as to the 
elementary teachers and principals. The effect of such an im- 
partial presentation of the facts was on the whole very satis- 
factory. The professional spirit in which the principals of the 
ward schools received the report gave evidence of the value of 
this kind of study of elementary-school problems. It is believed 
that comparisons of this character each year will tend to establish 
a scientific attitude in the administration of school systems. In- 
stead of relying upon chance remarks here and there concerning 
the efficiency of a ward school, the method suggested in this 
study enables principals to make accurate comparisons, and by 
filing each year a convenient graphic report of this sort there 
would be no difficulty in determining the position which the 
various ward schools maintain in the high school. Fluctuations 
from term to term could be investigated more intelligently in 
the light of such facts. This is a concrete illustration of the 
use which can be made of office records in stimulating a pro- 
ductive type of study of school problems. Moreover records re- 
duced to the form suggested in this paper afford a convenient 
means of reference and comparison from year to year within 
the high school itself. It is not improbable that the character of 
the graph would be modified materially on account of the per- 
sonnel of the teaching corps or changes in the course of study. 
Teachers and principals of the elementary school are encouraged 
to study the work of the high school quite as freely as their 
work is studied by the high-school teacher. Such impersonal 
methods as suggested above may become the means of stimu- 
lating investigation of problems of mutual interest in our school 
systems. 


MEASUREMENT OF GROWTH AND EFFICIENCY IN 
ARITHMETIC (Continued) 


A YEAR’S PROGRESS 


S. A. COURTIS 
Home and Day School, Detroit 


In a previous article’ the writer described an attempt made 
by the Detroit Home and Day School, a private school for 
girls, to measure the growth of ability in arithmetic through the 
school by giving the “Stone” tests under identical conditions to 
every grade from the third to the thirteenth inclusive. Al- 
though the experiment was largely a product of chance con- 
ditions, the knowledge gained, both of the condition of 
arithmetic in the school and of the possibilities of the method, 
seemed to warrant a further experimental study of the same 
problem by the same means. After due consideration of the 
various tempting lines of investigation opened, it was decided 
to try to measure the change produced by a year’s regular 
work under existing conditions in order to have some standard 
by which to measure the effect of future changes in method. 
Accordingly, new tests were devised and given at the beginning 
of the school year, September, 1909, and again at its close, 
June, 1910. The present article, therefore, will be a_ brief 
summary of the results obtained together with some account 
of the development of the method. As far as possible repe- 
tition of previous conclusions will be avoided, and the discus- 
sion limited to points of general interest. 

In planning the work for the year, the first point to be 
settled was the scope of the tests themselves. From the work 
of the previous year it was evident that, as Dr. Stone con- 
cludes, ability in arithmetic is no simple thing, but a complex 
of many separate abilities, and as there was little evidence of 
transfer from oné to another, it seemed necessary to test for 
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each of the separate elements as well as for the general com- 
plex. A preliminary study of the specific abilities involved in 
the Stone tests revealed such a bewildering array that it was 
decided to limit the new work strictly to the four operations 
with whole numbers. The specific elements of such work from 
the standpoint of the classroom were judged to be (1) ability 
to give a ready response in the case of any of the elementary 
combinations in the four operations, (2) ability to recognize a 
situation in a problem as calling for the use of a certain 
operation, (3) ability to borrow and carry, and (4) the ability 
to copy correctly the figures of a given example or problem. 
Accordingly provision was made for the testing of each of 
these as well as the general abilities involved in working abstract 
examples and concrete problems. 

To test the first ability, four speed tests were devised, one 
for each operation, consisting of the 81 fundamental combina- 
tions (zero combinations omitted), so arranged that the results 
_ only were to be written by the children. Fig. 1 shows a part of 


SPEED TEST—Addition 
Write on this paper as many answers to these simple addition examples as 
you can in the time allowed. 


the test in addition. These tests will be known hereafter as Speed 
Tests, Fundamentals: Emphasis was put upon “speed,” because 
the thing to be tested was readiness of response. From the 
fourth grade on every child, if allowed sufficient time, could 
give the correct answer to every one of the problems in the 
four tests. Nevertheless, individual children and adults have 
been found to differ widely in the number of answers written 
in a given time. The tests measure, therefore, not only what 
is known but how well it is known. The time allowance set 
for these tests was 90 seconds. 

In the construction of the tests no attention was paid to 
the question of the relative difficulty of the combinations, or 
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to that of the amount of writing to be done. Consequently 
the tests are very uneven and the data obtained from their use 
unreliable. Particularly is this true of the test in subtraction, 
which from a score of 40 on was very much more difficult 
than the other tests. This fact must be remembered in con- 
sidering the scores of the various grades shown in the graphs 
and tables. However, the use of the tests made evident the 
necessity for a very careful determination of the value of the 
different units in each test and the need of extreme caution 
in making inferences from tests whose components are selected 
by chance. 

Similarly a speed test in reasoning was used to test the 
ability to recognize a situation as calling for the use of a 
certain operation. ‘Part of the text is shown in Fig. 2. It con- 


ARITHMETIC TEST—Reasoning—Speed Test 


Do not work the following examples. Read each example through, make 
up your mind what operation you would use if you were going to work it, 
then write “add,” “subtract,” “multiply,” or “divide,” as the case may be, in 
the blank space after the example. 

1. A pile of fruit contained 89 apples; 27 apples were added to it. How 
many apples were there in the pile then? .............. 

2. A girl who had 17 dolls gave away three. How many had she left? 


3. A thermometer rose 27 degrees in the morning and five times as much 
in the afternoon. How many degrees did it rise in the afternoon? .......... 

4. A man worth $60,000 divided his property equally among his 7 chil- 
dren. How much did each one receive? ...........0.00e 


Fic. 2 


sisted of a miscellaneous collection of many simple one-step 
problems. It will be noted that the children were not asked 
to work the problems, but to indicate the operation to be used 
by writing its name in the blank space after an example. The 
thing tested, however, is again a complex, the ability named 
being merely its arithmetical phase. Speed in this test was 
probably determined as much by ability to read quickly and 
understandingly as by control of knowledge of the operation 
to be used in the different situations. Here, too, the varying 
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length of the problems gave units of varying value. The 
time allowance for this test was two minutes. 

The name given to the third ability needs discussion as 
well as the method by which it was tested. The child is learn- 
ing to “borrow and carry” all through the 2d, 3d, and 4th 
grades at least, but a little’ consideration will show that the 
ability thus named is not the same in the four operations. 
In subtraction the number borrowed or carried is always I, 
and the procedure is comparatively simple. In addition the 
number carried varies from o to g and must be retained 
a longer time. In multiplication the situation is still more 
complex owing to the larger, numbers involved, the additions 
that must be performed, and the greater time interval during 
which the number carried must be retained. Division, the 
combination of all the other operations, has the difficulties of 
all, and the added strain due to the constantly varying pro- 
cedure. There is a common element throughout—the memory 
factor—but there may well be four abilities instead of one. 
However, the term “borrowing and carrying” will be used of 
all as expressing roughly the significance of what is tested in 
every case. 

Provision was made for the testing of this ability by so 
choosing the figures of the first four examples of the test on 
Fundamentals (see Fig. 3), that no borrowing or carrying was 
required. In a comparison of the scores for the first four 
examples with those for the remaining examples, the increase in 
the number of mistakes per example is due partly, if not almost 
wholly, to the effect of this factor. The effect is twofold: 
actual mistakes in borrowing and carrying may occur or there 
may be an increase in the mistakes in the combinations used, 
due to the added strain. Here, however, as in all the tests, 
the results are not wholly reliable because of the inequalities 
in the units of which the test is composed. 

The ability to copy the figures of the examples and prob- 
lems correctly was also tested indirectly. A blank piece of 
paper was supplied, and the instructions directed that examples 
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and problems be copied and worked on-this paper. Mistakes | 
in copying were then detected in the scoring. 
In addition to these special tests, the two from the pre- 
' vious year were retained but were limited to the four opera- | 
! tions (Figs. 3 and 4). In the test on Fundamentals it will be 


ARITHMETIC TEST—Fundamentals 


Copy the following examples on the sheet of blank paper and work as 
! many as you can in the time allowed. Work them in order, and put down 
{ on the paper you hand in all the work you do not do in your head. 
1. Add: a. 2 b. 234 6. Subtract: 923 
3 851 789 
4 
I 


7. Multiply 89 by 37. 
8. Divide 85666 by 20. 
2. Subtract: 898456 


g. Add: a. 345 b. 695797 
997295 684 6926895 
983 


3. Multiply 231322 by 3. ed 


4. Divide 1243284 by 4. ro. Subtract: 8749367 
5639508 

5. Add: b. 276 

. _749 11. Multiply 6789 by 768. - 

— 12. Divide 706654443 by 7841. 


Fic. 3 


ARITHMETIC TEST—Reasoning 
Work the following examples on the blank paper, putting down there all 
the work you do not do in your head. “if 
1. A thermometer stood at 57 degrees at 8 o’clock in the morning. It 
rose 22 degrees during the morning, and fell 47 degrees during the after- 
noon. What was the temperature at 6 o'clock? 
2. A train-boy made $7.50 on books, magazines, etc., and $8.25 on candy, 
fruit, etc., each day, for 7 days. What were his total earnings for the week? 
3. A man had $2700 in one bank, $1650 in another. If at his death he 
: left his money to his three sons, giving each an equal share, how much did 
each receive? 
4. A man bought 17 old books for 75c apiece and sold them for $1.37 
| apiece. How much did he make? 


Fic. 4 
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noted that the examples in addition are in,two parts. The 
purpose of this was to test out a conclusion of the previous 
work, reached also by Dr. Stone, that column addition of 
several figures is performed as correctly as the shorter two- 
figure additions which are constantly occurring in multiplica- 
tions. The two parts of the addition examples, as far as was 
possible, are composed of such numbers that the additions to 
be performed are the same. In the test of Reasoning the 
examples contained the various combinations of operations in 
two- three- and four-step problems. 
qualities in the units make comparison of scores of doubtful 
value. The time allowance for the test in Fundamentals was 
ten minutes; for Reasoning eight minutes. 

During the year it became evident that still another com- 
ponent of the general ability must be tested for—the rate of 
motor activity in writing figures. Accordingly, after some pre- 
liminary work to determine the relative effort involved in writ- 
ing the different figures, a speed test in copying figures was 
constructed (Fig. 5). This ability is not to be confused with 


SPEED TEST—Copying Figures 
Copy as many of these figures as possible in the time allowed. Write 
as rapidly as possible, but form the figures as carefully as in working 
examples: 


24907 42076 62047 72064 24967 42067 62074 

72046 26074 46927 64972 74926 26047 40972 

64927 74962 27046 47962 67924 76942 27064 
Fic. 5 


the ability mentioned above, as in this test all the elements 
of perception and attention, which in the former test play the 
major part, have been so reduced to a minimum that the thing 
tested is largely the rate of motor activity. The time allow- 
ance for this test was one minute. 

All the tests (except the last) were given, under as nearly 
identical conditions as possible, both in September, during the 
second week of school, and in June, the week before the 


In both tests the ine- 
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close. The tests were printed and a copy of each, together 
with the necessary blank paper, was given each child. The 
testing was conducted in the four assembly rooms of the 
school and the tests were taken by all grades from the 3d to 
the 13th inclusive. The same person acted as examiner in 
both tests (except in grades 3, 4, and 13 in June), and the 
same time allowances, paper, and arrangements held for all 
from the lowest to the highest. The papers were scored by 
the teachers and assistants of the mathematics department in 
accordance with a very definite printed system in which pro- 
vision was made for the classification of every mistake. In 
June the scoring was done by one person. 

In addition to the above, the speed tests in Fundamentals 
and in Copying Figures were given in the classrooms by the 
teachers of the various grades from 4-9 inclusive at intervals 
during the year—at the end of the first six weeks, before and 
after the Christmas and Easter vacations, and every week dur- 
ing the last ten weeks of school. The schedule of the tests 
and the dates at which they were taken was not the same for 
all grades, but more detailed information on these points can 
be had, where necessary, from the tables. At least two tests 
were taken in any one week and often all five. 

The purpose of the test at the end of the first six weeks’ 
work was to eliminate the effects of familiarity with the tests 
and of the recovery in knowledge and ability due to the first 
weeks of school. During these weeks no specific drill was 
given in the various tables other than that incidental to the 
regular work in arithmetic (except in grade 5), but from that 
time on, the first five minutes (approximately) of each lesson, 
(three recitations a week) were devoted to specific drill on 
the combinations. The results as a whole, therefore, give a 
more or less complete record of the effects of the different 
phases of school work in arithmetic upon the knowledge of the 
tables in the four operations. 

In scoring the results a record was kept of the work 
attempted (Ats.) and the part right (Rts.) for each indi- 
vidual. In both these records each combination (figures in the 
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copying test), and each whole example counted one point, the 
records for the different tests being kept separately. No credit 
was given for part of an example, the work of the previous 
year having shown that gross scores by whole examples express 
the relative ability of grades as well as exact scores where 
allowance is made for every figure, and at a great saving in 
time. In the speed tests in Fundamentals, although a record 
was kept, the results for “Rights” are not given. The errors 
made were so few as to be negligible. Ignorance of the combi- 
nations was shown, not by errors, but by reduction in the num- 
ber attempted. 

Table 1 and Figs. 6 and 7 give for each grade the average 
gross score in the various tests both in September and in June. A 
discussion of the distribution of ability within the grades will 
be found below. The difference between the two averages in 
each case, or the growth for the year, is also given. 

Before taking up the discussion of these results, however, 
there are one or two points that need special comment. 

The time set for the speed tests in Fundamentals proved 
awkward to control. During the year several mistakes in timing 
occurred which were corrected at the time either by repeating 
the test or by discarding the results. From other measurements 
made of the ability of the 9th grade in subtraction during the 
year, it is probable that such a mistake was made in the test 
for subtraction in September in the case of the assembly room 
of the oth, roth, 11th, and 12th grades. Accordingly, the 
results have been corrected by computing what they would have 
been in a minute and a half assuming that the actual time 
allowed was two minutes. The actual values obtained are 
given by the light dotted lines in the graph. In the case of 
the test of the 13th grade in Copying Figures, a similar mistake 
has probably occurred, the corrected and actual results being 
indicated as before. These mistakes but serve to emphasize 
the necessity for identical conditions in comparative testing 


where the achievement of one group is to be compared with that 


of another. They also make it probable that next to the con- 
struction of the tests themselves, no other factor within the 
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TABLE 1 
SEPTEMBER AND June Resutts IN ALL TEsTS. GRADE AVERAGES AND GROWTHS 
ADDITION SuptRaction | MULTIPLICATION) Division | CoPyING FicurEs 
Average| Growth | Average | Growth | Average| Growth |'Average| Growth | Average| Growth 
27 | 15 28 19 57 
33 | 16 | 32 |.18 | | 16 | 28 | 18 | 78 
| 29 24 | s¢ | 32 8 31 | 107 
| 20 | 33 | 20 | | 17 | | 22 | 117 
gf | 28 | | 33 | 36 | 113 
| | a7 | | 23 | | 36 | 116 
14 | 9 | | 13 | | 18 | 118 
7} 7 | § | 10 | § | 14 | 117 
6 3 6 6 116 
5 7) 7 7 & 9 111 
| SPEED REASONING FUNDAMENTALS REASONING 
Grave | Ats. Rts Ats Rts. Ats. Rts 
| Ave. Gth. Ave. |Gth.| Ave |Gth.| Ave. | Gth. | Ave. | Gth. | Ave. | Gth. 
3 | 2.6 2.4 1.6 116 0.6 
$8 4.7) 42/05) /1.9)2-4| 1.6] 3.6) 3:8] 2.0 
63) 3-9) 20 33) 18 
139 45) 34) 000 1.6/9.3) 1.0 
488 8-7) 13:9 10:9 2-0 9:4) 26) 10 1.7 
185 18) 14:6 0-7) 0-8) 0.1 0.3 


| 
i 
| 

| 
j 
| | 


180 THE ELEMENTARY SCHOOL TEACHER 


control of the examiner is so important as the time. The tests 

for the next year will have a time allowance of even minutes, 

and some simple mechanical timing device will be adopted. 
Interesting as is the record of the year’s work to one whose 


SCORES Speed Test—Addition SCORES Speed Test—Subtraction 
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Fic. 6.—September (light lines) and June (heavy lines) grade averages and 
growths for the year (dotted lines) in tests of knowledge of the tables in each of the 
four operations. ° 


success or failure it discloses, there is space here to discuss 
only the more general features. Chief among these is the 
confirmation of the fact shown in the previous work, that there 
are marked variations of ability, both of different grades in 
the same test and of the same grade in different tests. The 
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differences in the amounts of growth for the year show such 
variations in the making. Compare, for instance, the growth 
of the 8th grade in knowledge of the fundamental combina- 


SCORES 
1504 Speed Test— Copying Figures eal Speed Test—Reasoning 


25) / 


GRADES 


SCORES Reasoning 


456 7 "9 10 12 13 13 
GRADES GRADES 

Fic. 7.—September (light lines) and June (heavy lines) grade averages and 

growths for the year (dotted lines) in the tests shown. The examples attempted 

are indicated by unbroken lines, those right by broken lines. The growths in 

examples attempted are shown by the heavy dotted lines, in examples right by the 

light dotted lines. 


tions in the four operations. The absolute growths are respec- 
tively 28, 27, 23, 36. The deviations from the average are — 4 
for multiplication and +9 for division, with an extreme differ- 
ence between the largest and the smallest growths of 13. Trans- 
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lated into weeks this means that nearly six weeks’ more work 
in multiplication and 11 weeks’ less work in division was needed 
to give uniform growths in the four abilities. The percentages 
of growths are 50, 64, 47, and 88, so that relatively the 
results are even worse. In September the lowest score was 41 


(in division), the highest 56 (in addition), a difference of 15. . 


In June the lowest was 69 (in subtraction), the highest 84 (in 
addition), the difference, 15, being the same as before. From 
this point of view, therefore, the year’s work has tended slightly 
to make the scores more uniform. However, it is very evident 
that the product of ‘a year’s work in arithmetic” is by no means 
the standard article that our grade system and our courses of 
study sometimes assume it to be. In other words, each statistical 
study of educational problems but serves to emphasize the neces- 
sity for the constant use of scientific standards and measure- 
ments in the schoolroom if there is to be uniformity in the 
product or efficiency in the teaching effort. 

So far as the variations noted above are constant with 
class after class at the same grade, they point to the opera- 
tion of causes which ought at least to be accurately and fully 
determined, if not removed. The defect of the sixth grade 
is a case in point. This is notoriously a difficult grade. In 
Dr. Rice’s study of the comparative abilities in arithmetic and 
in spelling of school children in different cities, the scores of 
the 6th grades are in very many cases below those of the 5th 
and 7th grades. In the test in arithmetic reported in Scott’s 
Social Education, the same drop at the 6th grade is found. 
Further, the present sixth grade had a high 5th-grade stand- 
ing last year, while conversely, the poor 6th of last year has 
made high scores in the present tests. The writer believes 
the cause to be physical and hopes to be able to prove it so 
from the data of these tests in connection with the physical 
measurements taken by the school. Whatever the cause, if it 
were known, a more efficient adjustment of time and work 
might be possible. 

A similar cause may be operative in grades 8, 9, and Io. 
The low oth of the present year was an exceptional 8th-grade 


4. 
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class, while the present 1oth grade has risen from its pre- 
vious low position. Further, the present 8th grade shows symp- 
toms of disorganization, as will be seen from the loss in 
accuracy both in Fundamentals and in Reasoning. The rela- 
tively large growth of the oth grade, greater than that of any 
other class not studying arithmetic, may be due to a partial 
recovery of previous loss. So far as these apparent constant 
variations are really due to general causes, they are likely to 
affect all subjects alike, and the explanation, when found, may 
be of general value. 

A simple explanation of the eccentric variations shown will 
at once occur to everyone: namely, that the results of such 
tests are not to be depended upon. However, repeated measure- 
ments during the year, both of grades and of individuals, 
make it certain that the results obtained do accurately represent 
the true conditions. A full discussion of this point will be 
found below. 

During the past few years, many radical changes have been 
made in the methods and texts of the various courses in mathe- 
matics through the school, and the results of the testing work 
are of interest as measures of the effect of such changes. In 
general, it may be said that the June records of every grade 
have exceeded the September records of the next higher 
grade, so that unless the summer vacation causes a great loss 
of ability at least no harm has been done by the changes. The 
coming September tests will be needed before the final word 
can be said on this point. However, as the scores of the 7th 
and 8th grades in many cases largely exceed those of the high- 
school grades, the writer is hopeful for the future. On the 
other hand, it is only fair to call attention to the fact that the 
September record in all tests is more regular in general form 
than either the present, or previous, June records. It may be 
that there is a maximum capacity and an optimum growth for 
each grade, and that all work in excess of these natural limits 
is waste effort. The final solution of all such problems must 
await the cumulative evidence of similar tests through many 
years. 
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In this connection a few words must be said in regard to 
the tendency of the curves for all tests to approach a maxi- 
mum. This is plainly shown in the graph for the speed test 
in Copying Figures, where the score for the 6th grade is prob- 
ably not exceeded by any other grade in the school. The 
average age of the 6th grade is twelve years, and the general 
result would seem to mean that complete mastery of such motor 
control as is essential to speed in writing figures is acquired 
by this age. Opposed to this is the fact that the range of 
individual variation in all the classes of the school is very great, 
and that the range of adult variation is even greater. One 
thing is certain. In the little remedial work that has been done 
with individuals up to the present time, no difficulty has been 
experienced in producing marked increases in scores and no 
signs of any approach to an upper limit of ability have been 
seen. The writer believes that the present maxima merely mark 
the average achievement under present conditions, and that the 
future will see an increase of from 10 to 50 per cent in the final 
ability reached. The plans for the coming year include the set- 
ting of a standard score for each grade and the effort to bring 
all below the standard up to grade by special individual work. 
. The tendency of the scores in the upper grades to approach 
a maximum has also a bearing on the question of “transfer” 
of ability, a question of interest to the psychologist and edu- 
cator alike. The mathematical courses beyond the 8th grade 
are algebra (grades 9, 10, 13) and geometry (grades 11, 13). 
No arithmetic is taught in the high-school years. Consequently 
the growth during the year in these grades is due either to 
(1) familiarity with the tests and the procedure, i.e., “practice 
effects’; (2) incidental growth in arithmetic due to its use in 
the courses in science and mathematics, or in daily life; (3) 
the effects of maturity, or (4) transfer of ability from the work 
in other school subjects. It is evident from the small amount 


of the gains during the year that the part due to “transfer” : 


must be very small, while the slight differences in the scores 
of these grades make it probable that the “gain” of the year 
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will be offset by the “loss” during the summer. In other words, 
the present results confirm the conclusion of the previous year 
that the degree of ability in arithmetic attained by the average 
child in the grades is not materially increased by this high- 
school work. Consequently methods which insure complete- 
ness and thoroughness in the early training become of very 
great importance. 
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A GRADED COURSE IN SCHOOLROOM GYMNASTICS 


JULIA ANNA NORRIS 
School of Education, The University of Chicago 


GYMNASTICS BY COMMAND 


This branch of schoolroom work is much more formal than 
the gymnastic story play; it is indeed characterized by military 
precision and control. It is to be introduced at the time when 
the child is getting beyond his delight in make-believe and dra- 
matization and is entering upon his enjoyment of drill of all 
sorts. In general it is a good rule to drop the gymnastic story 
play at the end of the second year, and to use the more formal 
work from the third grade on. | 

The command itself consists of three parts: a preliminary, 
explanatory phrase in which the movement to be performed is 
indicated, a pause which gives the child time to go over quickly 
in his mind what he is to do, and the word of execution, which 
is the signal for the doing. For example, in the command 
“Hips firm and feet sideways—place!”’ “hips firm and feet side- 
ways” explains to the child what the form of the movement is 
to be, the pause gives him time to apprehend it, and the word 
“Place!” is the signal for the performance of it. 

The explanatory portion should be spoken distinctly and not 
too rapidly. It may consist of from one to several words, and 
its complexity or newness will largely govern the length of the 
following pause. Even a simple and often-used command, how- 
ever, like “Hips—firm!” will be followed by better response if 
some short opportunity is given for grasping its import, in 
order that the slower children may be ready to join with the 
quicker ones in uniform action. 

Skilful shading of the word of execution goes far in evok- 
ing the kind of response desired. Shot at the class in a snappy 
syllable it will bring action that is quick without being strong. 
Used more deliberately and forcefully it will rouse the muscles 
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to stronger action. Drawn out encouragingly it will often steady 
the class in holding its balance. A use of the staccato with 
rising inflection in counting will help to produce light, clean-cut 
foot work. Voice and manner should always show that the 
teacher recognizes the fundamental pleasure which every normal 
child takes in muscular exercise. 

The command has a decided advantage over music in the 
gaining of corrective results. One has a natural repugnance for 
interrupting a musical accompaniment every minute or oftener 
to inject stimulating suggestions into a lesson, and much faulty 
performance is therefore allowed to slip by uncorrected. But 
with the command an exercise can be stopped at any point and 
the correction made at the moment it is needed. Moreover, 
when performed with musical accompaniment all movements 
must conform to the same rhythm, and all tend toward the 
same rather limited expenditure of muscular exertion. Each 
exercise should have its own rhythm, one quick, another slow, 
variations easily controlled by commands, as also are the varia- 
tions in muscular energy proper to different exercises. 

The command is good training for concentrated attention. 
The inattentive child stands out self-detected because of doing the 
wrong thing, and the shock brings his scattered wits to focus on 
the work in hand. In order to get the best effect the commands 
should never grow to be mere forms which the children learn 
the order of; it should be understood by the class that any 
variation may occur, and that their part is to be on the alert 
to comprehend and to act quickly. The children should not be 
allowed to anticipate the executive word by premature action, 
as the result will be a lack of uniformity. 

Gymnastics must never be expected to perform the function 
of recreation, and therefore should not take the place of recess 
periods. By some authorities a gymnastic lesson is ranked next 
to mathematics in the degree of mental fatigue which follows 
it, and although it would not be safe to accept this as applying 
to all gymnastics, nevertheless it is good evidence that they do 
not at all remove the necessity for free play periods. 

If possible the teacher should memorize the lesson so that 
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she may not lose her opportunity to inspire through having 
to make frequent reference to notes. A few memoranda on a 
rear blackboard, however, may relieve her mind of care without 
drawing attention to her dependence on them. But a memo- 
randum carried about in the hand will often stand in the way 
of needed manual corrections. The fact that the order of move- 
ments is practically the same in all lessons affords a basis for 
memorizing which relieves the necessity of much of its burden. 

The order of movements is generally as follows: (1) intro- 
ductory, (2) leg, (3) arch, (4) arm, (5) balance, (6) ab- 
dominal, (7) back, (8) jump, (9) respiratory. A poise step 
may be introduced into the lesson, in which case the leg, balance, 
and jump classes are omitted. 

The introductory class consists of brisk small movements 
ior the purpose of gaining the attention of the class. Facings, 
march steps, and quick hand placings, used without preconcerted 
order, will call for keen concentration on the part of the pupil. 

The leg class consists of movements which start the blood 
flowing rapidly through the large groups of leg muscles and pump 
along the venous circulation by alternate flexion and extension 
of ankle, knee, and hip joints. 

The arch movements straighten the neck and upper spine 
into erectness and raise the chest. They are usually taken slowly 
and strongly. 

The arm movements use the large groups of arm, shoulder 
blade, and chest muscles in such wise as to promote still further 
an erect posture. 

The balance class is for the gaining of good poise, either 
through rhythmic poise steps, or by standing exercises in which 
the base of support is diminished, as by standing on one foot. 

The abdominal class includes slow side twistings and side 
bendings of the trunk for the front and side abdominal muscles. 
Backward bending at the waist will be found to be omitted 
entirely ; most people already have the sway-back tendency suffi- 
ciently well developed. 

The back class includes all forward bendings, in which 
position gravity forces all posterior spinal muscles into action. 
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The jump class includes jumping, running, and dancing steps, 
and insures quickened heart rhythm and breathing. 

The breathing movements are accompanied by arm move- 
ments which are always simple in character, in order that the 
attention of teacher and class may be given to the breathing 
rather than to the technique of arm work. The tempo of the 
arm movements should bear a direct relation to the natural 
rhythm of breathing. 

The lessons progress in difficulty from week to week in 
various ways. The essential movement may be increased in 
difficulty, as in the progression from heel raising through heel 
raising and knee bending to heel raising and deep knee bending. 
The starting position of hands or feet may be increased in 
difficulty, e.g., a certain movement of the trunk may be easy if 
taken with the hands on the hips and much more difficult if 
taken with the hands stretched above the head. The length of 
time during which a gymnastic position is held may be increased 
by the introduction of accessory movements, e.g., trunk bending 
forward is simple, but it may become a difficult or a much more 
vigorous exercise if the position is maintained while certain arm 
movements are being performed. Closely related to this mode 
of progression is the combining and performing in a series of 
movements which may be simple in themselves, as arm and leg 
movements, arm and trunk movements, etc. 

A short daily drill in sitting posture, alternating the erect 
and the resting position, should precede the standing exercises. 
In the resting position the back should rest against the back of 
the chair, but a caved-in chest is not necessary. In the erect 
position the weight should be balanced so far forward that there 
will be no strain in maintaining the posture. A little experi- 
menting will show the difference between the conscious effort 
needed to hold an erect sitting attitude in which the body is tilted 
slightly backward and the ease with which a broad-chested, flat- 
shouldered position can be held if the balance is sufficiently far 
forward. 

Every exercise should be preceded by the command, “Atten- 
tion!” and followed by the command, “Left (or right) in place— 
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rest!’ Thus the children are given frequent relaxation intervals 
two or three seconds in length, and on being called to attention 
again they make greater efforts for energetic attitude than would 
be the case if they knew there was going to be no respite from 
it. The rest position should be an orderly one, the child stand- 
ing with one foot in front of the other, and sufficiently on the 
alert to give quick response to the command for attention. 

. In addition to this regular short period of relaxation the 
rest position should always be given if a new movement is to be 
explained. It is particularly important that the class should not 
be left to hold fatiguing attitudes while the teacher talks to them 
of faults to be overcome. 

The illustration of new movements should be technically 
correct. If the teacher doubts her ability to show a complicated 
exercise in good form she should teach it to some child who may 
then act as a model, performing the movement at her command. 

In general it is better for the teacher to refrain from per- 
forming movements with the class. The freedom she thus gains 
to move about the room observing and correcting is very valu- 
able; the children on the other hand get a much better training 
for independence of action if they have no model to watch. 

Occasionally, however, certain ends may be most quickly 
reached if the teacher takes a movement with the class. If the 
children are lagging, for instance, a quick response can usually 
be regained if they are given the chance to “race with” the 
teacher in some simple hand placing. 

The position of the gymnastic lesson in the daily program 
should be such that it will facilitate other work. In general it 
should come between two lessons which are sedentary in nature, 
thus improving the children’s power to grasp the second one. 
To put it at the beginning or the close of a session is to waste 
an opportunity. An arrangement which has worked excellently 
in upper grades places gymnastics at ten o'clock and recess at 
eleven, dividing the morning into three approximately equal 
periods. In the afternoon a break of five minutes for recreation 
in the middle of the session helps the children to do good work 
during the last hour. 
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The length of time given to the lesson should be fifteen 
minutes, except in the third and fourth grades where ten minutes 
proves long enough. - 

The costumes of the girls in the upper grades call for a few 
words. They must needs take their schoolroom gymnastics in 
whatever clothing they wear to school, and their enjoyment of 
and benefit from the work will depend largely on their being 
properly dressed. If the teacher can interest them or their moth- 
ers early in the year, before their arrangements for the winter are 
made, in having sensible dresses the advantage will be felt all 
the year. Loose waists and sleeves and the absence of a corset 
are the essentials. The girl should be able to stretch her arms 
high above her head without pulling apart or tearing her waist, 
and she should be free to bend and twist the trunk without 
restriction, which is impossible if she is corseted. 

The boys should prepare for the lesson by removing their 
coats when they stand. Some boys object on the ground of 
convention, but the practice adds so much to the value of the 
lesson that it should be insisted upon. 

In the following gymnastic lessons the term ‘fundamental 
position” means the erect standing position: heels together, 
weight poised forward, head high, chest high and round, shoul- 
der blades flat, arms and fingers straight down at sides, eyes to 
the front. 

The commands printed in italics indicate the preparatory 
and finishing positions. Those printed in ordinary type repre- 
sent the essential movement, and should be repeated four or five 
times. 


GYMNASTIC STORY PLAY FOR GRADE I 
CHRISTMAS MORNING 


(Adapted from Gymnastic Stories cii? Plays, by Rebecca Stoneroad, M.D.; D. C. 
Heath & Co.) 


Story—The children have been sleeping all night and dreaming of the pretty 
toys they expect to find in the morning. It begins to grow light and they 
stretch their arms and try to wake up, but find it hard to get their eyes open 
so early. When they get up they find a Jack-in-the-box in their stockings 
and they try him to see how he works. They find a whip with a long lash for 
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snapping, a doll that can make a bow, a Jumping-Jack that hops merrily 
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when his string is pulled, and, way down in the toe of the stocking, a whistle. 


Exercises 
1. Sleeping and Stretching 


Purpose: Arms and correction of chest. 
Signals: A. Go to sleep. 
Rest sitting position, with heads falling on chests and 
eyes shut. 
B. Stretch. 
Sit up straight, stretching arms upward and backward, 
eyes still closed. Repeat A and B three or four times. 
C. Wake up. 
Spring to straight sitting position with eyes open. 
. Jack-in-the Box 
Purpose: Leg exercise and straight back. 
Starting position: Standing position. 
Signals: A. Down. 
Bend knees strongly, keeping body erect. 
B. Up. 
Pop up to standing position quickly. 
. Snapping the Whip 
Purpose: Correction of chest and shoulders. 
Signals: A. Take whip in left (right) hand. 
B. Snap. Make a large, sweeping outward circle with arm, 
ending with a quick jerk. 
. Jointed Doll 
Purpose: Back exercise, straight back. 
Signals: A. Bow. 
Bend forward at hip joint, spine straight, finger tips point- 
ing backward. 
B. Up. 
Straight standing position. 
. Jumping-Jack 
Purpose: General exercise. 
Signals: A. Up on toes. 
B. Hop—hop, etc. 
In the first hop land on toes with feet apart; in the second, 
with feet together. 
At first give a separate signal for each hop; later let the _ 
children count rhythmically at the signal “Ready—hop!” 


. Blowing the Whistle 
Purpose: Deep breathing. 
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Signals: A. Take up the whistle. 
B. Breathe. 
C. Whistle. 
Blow through circular opening between thumb and index 
finger, making whistling sound. 
Miscellaneous Suggestions: 
Children may bring to school the toys mentioned and the teacher may use 
them as models or in various ways at her pleasure. 
Children may suggest the next toy to be found, varying the order of exer- 
cise. 
GYMNASTIC STORY PLAY FOR GRADE II 


SANTA VISIT 


(Adapted from Gymnastic Stories and Plays, by Rebecca Stoneroad, M.D.; D. C. 
Heath & Co.) 

Story—On Christmas eve Santa Claus comes driving over the house tops 
with his reindeer to leave Christmas presents, and he finds that it takes a hard 
pull to make his galloping steeds stop at the chimneys. It is a cold night, 
and after descending the chimney he jumps from one foot to the other to get 
warm, but very softly so as not to waken the children. After getting his 
breath again he bends over and reads the names on the stockings, and he puts 
a Christmas present into every one from the pack on his back. Then he climbs 
up the chimney on his rope and drives off to the next house. 


Exercises: 
1. Pulling in the Reindeer 
Purpose: Arm exercise and correction of chest. 
Taken in straight sitting position. 
Signals: A. Hands on reins. 
Stretch arms out in front. 
B. Pull. 
“ With elbows bent pull hands back to shoulders, with 
strong outward rotation of shoulder joint. 
C. Let them go. 
Same as A. 


2. Warming Feet 
Purpose: General exercise. 
Signals: A. Hands on hips. 
B. Up on toes. 
C. Ready—run. 
Run in the place, springing lightly from one foot to the 
other. At first give a signal (count) for each spring, later 
let them take it rhythmically. 
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3. Panting 
Purpose: Full Breathing. 
Signals: A. Breathe in. 
Inhale through nose. 
B. Breathe out— 
Exhale through mouth. 
. Reading Names on Stockings 
Purpose: Trunk exercise. 
Signals: A. Hands on hips. 
B. Bend forward. 
Bend forward at hip joint, spine straight, eyes up. 
C. Count (or, Read). 
Count up to about six, turning head gradually from left 
to right. Or use names instead of numbers. 
D. Straight up. 
Spring into erect standing position. 
. Placing Presents in Stockings 
Purpose: Leg and trunk exercise. 
Signals: A. Reach. 
Left hand on right shoulder (or the reverse). 
B. Put it in. 
Bend knees and bend body forward, reaching out to deposit 
presents. 
C. Straight up. 
Spring into erect standing position. 
. Climbing Rope up the Chimney 
Purpose: Correction of chest and upper spine. 
Signals: A. Hands on rope. 
Left hand high up, right in front of chest. 
B. Pull. 
Bring upper hand strongly down till it rests on lower. 
C. Move lower hand up as high as it will reach. 


Miscellaneous Suggestions: 

Drive the reindeer over different streets that the children know, and stop 
at definite children’s houses. Let the child whose house is visited name the 
members of his family; Santa Claus then reads these names from the stockings. 
Let children suggest what presents shall be given to various members of the 
family. 

GYMNASTICS, GRADE III 
Lesson I 
Atten—tion! 
Children assume the erect sitting position, lower portion of spine against 
chair back, upper portion poised well forward, chest active, head high, 
arms and fingers straight down at sides, feet flat on floor. 


Rest! 


Two! 
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Rest sitting position, spine supported by chair back, general relaxation 
without “slumping.” 
Alternate the above commands several times. 


Atten—tion! Standing position—One! 
One foot is stretched halfway across aisle. 


Children rise to fundamental standing position with the most direct 
movement possible. 


Change Places! 


Children vacate every third aisle and stand in the remaining aisles 
according to height, shorter ones in front. 


Ready—run! 


Children run rhythmically, row by row, around room and back to 
places. 


. Introductory. Atten—tion! Left (or right) in place—rest! 


Atten—tion! Fundamental standing position: heels together, weight 
poised forward, head high, chest high and round, shoulder blades flat, 
arms and fingers straight down at sides, eyes to the front. 

Left in place—rest! Foot mentioned in command is placed diagonally 
forward, weight on backward foot, general relaxation without ‘“‘slump- 
ing.” Alternate left and right foot. 

The “‘in-place-rest”’ position should follow every exercise and should 
itself be followed by “Attention!” before any other command is given. 


. Leg. Feet—close! Feet—open! Feet—close and open! 


Foot closing and opening counting to six (or more)—start! 
Feet—close! Bring inner edges of feet close together lifting toes and 
turning on heels. 

Feet—open! Return to starting position. 


. Arch. Head to left—twist! Forward--twist! To right, etc. 


Head twisting in four counts—1!—2!—3!—4! 
1! Toleft. 2! Forward. 3! Toright. 4! Forward. 


. Arm. Hips—firm! Po—sition! 


Hands on hips, fingers in front, straight line from finger tips to elbows. 


. Leg. Alternate toe raising, counting to six (or more)—go! 


Toe of one foot moves up while other is moving down, knees and hips 
straight: 


. Breathing. Arm sideways—raise!—sink! 


Inhale while raising extended arms to height of shoulders in side plane. 
Exhale while lowering them. 


Ready—run! 


Children run around room and back to their own seats, sitting down 
without command. 


3 
i 
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N.B. The directions for opening and closing this lesson apply to all the 


lessons for the third grade. 


LEsson II 


. Leg. Foot placing sideways-—1!—2! Together—1!—z2! 


Feet sideways—place! ‘Together—place! 

Foot placing sideways—1! Place left foot one foot-length’s distance 
to left. 2! Place right foot one foot-length’s distance to right. 
Together—1! Replace left foot. 2! Replace right foot. 

Feet sideways—place! Children count “1! 2!” while placing the feet. 


. Arch. Head to left—bend! Upward—raise! To right, etc. 


Head bending in four counts—1!—2!—3!—4! 
Eyes are kept to front during the bending. 


. Arm. Shoulders—firm! Po—sition! 


Forearm bent up sharply bringing hands to shoulders as far back as 
possible, so as to broaden chest and pinch shoulder blades together. 


. Trunk. Trunk forward—bend! Upward—raise! 


Bend in hip joint only, spine straight, eyes up, finger tips pointing 
backward; finish with horizontal position of back, or sooner if back 
begins to curve. 


. General exercise. Mark time—march! Class—halt! 


Mark time—march! Swing feet forward alternately beginning with 
left, and bring heels again together at each count. Keep shoulders 
steady. Class—halt! Two mark-time steps follow the word “halt,” 
the children counting aloud, “1! 2!” The word “halt” may fall on 
either left or right foot. 


. Breathing. Arms forward—raise!—sink! 


Inhale while raising extended arms to height of shoulders in front plane. 


GYMNASTICS, GRADE IV 


The direction for opening the lessons for the fourth grade are the same as for the 


third, but the run at the end of the lesson is omitted and an extra movement intro- 


duced. 
Italicized commands indicate preparatory and finishing positions, not the essential 
exercise. 


Lesson I 


1. Introductory. One step forward (or backward)—march! © 


2. 


Taken in two counts, children counting aloud. Step forward or back- 
ward with left foot, on “one” bring right foot up beside left with a click 
of the heels on “two.” 

Leg. Hips—jfirm! Alternate toe raising, counting to eight (or more)— 
start! Po—sition! 

See Grade III, Lesson I, movements 4 and 5. 


| 
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3. Arch. Hips—firm! Head to left—twist! Forward—twist! To right, 
etc. 
3 The same in four counts—1!—2!—3!—4! 
The same, class counting—‘‘go! Po—sition!”’ 
1! To left. 2! Forward. 3! To right. 4! Forward. 


4. Arm. Shoulders—firm! Po—sition! 
See Grade III, Lesson II. 


5. Trunk. Hips—firm! Trunk forward—bend! Upward—raise! Po—-sition! 
See Grade III, Lesson II. 
6. General exercise. Mark time—march! Class—halt! 
See Grade III, Lesson II. 
7. Breathing. Arm raising sideways—1 !—2! 


See Grade III, Lesson I. 


Lesson II 


1. Introductory. Two steps forward (or backward)—march! 

Two steps forward and backward—march! 

‘Two steps are taken in three counts. On “one” step forward with left 
foot, on “two” take full step forward with right foot, passing beyond left, 
on ‘‘three”’ bring left up to right with a click of the heels. 

In the combination of forward and backward steps class counts, :—2—3! 
I—2—3! 


2. Leg. Hips—firm! Feet sideways—place! Feet together—place! Po— 
sition! 
See Grade III, Lesson II. | 
Hips—firm! Foot placing sideways, and together—start! Po—sition! 
Class counts—-1!—2!—3!—4! 


3. Arch. Hips—firm! Head to left—bend! Upward—raise! To right, etc. 
Head bending in four counts, 1—2—3—4! 
The same, class counting, start! Po—sition! 
Eyes are kept to front during bending. 


. 4. Arm. Chest—firm! Po—sition! 
Each arm makes a horizontal shelf, elbow at height of shoulder in side 
plane, forearm bent forward, hand in front of chest touching it, palm down, 
hands as far apart as possible, elbows pulled well back. 

5. Trunk. Hips—firm! Trunk to left—bend! Upward—raise! To right, 

etc. 

A deep inhalation should accompany the bending, an exhalation the raising. 

Shoulders squarely to front. 


6. Jump. Hips—firm! Heels—raise! Spring jump with feet apart count- 
ing to eight—start! Heels—sink! Po—sition! 


1 
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Children count aloud. They jump landing on toes with feet apart on the 
odd numbers and together again on the even numbers. 

7. Breathing. Arm raising forward—raise!—sink! 
See Grade ITI, Lesson II. 


GYMNASTICS, GRADE V. 


The directions for opening the lessons for the fifth grade are the same as for the 
third with the exception of the run, which is omitted. 


Lesson I 

1. Introductory. One step forward—march! One step backward—march! 
One step forward and backward—march! 

See Grade IV, Lesson I. 

2. Arch. Hips—jfirm! Head forward—bend! Upward—raise! Po—-sition! 
Head forward—bend! Neck relaxes and head drops forward on active 
chest. 

Upward—taise! Raise head slowly and strongly with chin in and neck 
back; inhale deeply and lift chest strongly. 

3. Arm. Arm stretching sideways—1!—2! Stretching downward—1!—2! 
Arm stretching sideways—1! ‘Shoulders firm” position (see Grade III, 
Lesson II). 2! Extend arms forcibly in side plane at height of shoulders, 
palms down, fingers straight. 

Stretching downward—1! ‘Shoulders firm” position. 2! Fundamental 
position with forcible extension. 

4. Back. Shoulders—firm! Trunk forward—bend! Upward—raise! Po— 
sition! 

The same in four counts—1!—2!—3!—4! 
See Grade III, Lesson II. 

5. General exercise. Mark time—march! Class—halt! 
See Grade III, Lesson II. 

6. Breathing. Arms forward—raise! Arm moving sideways—1!—2! 
Arms—sink! 

Arms forward—raise! See Grade III, Lesson II. 

Arm moving sideways, 1! With thumbs up move extended arms sideways — 
as far as they will go, inhaling meanwhile. 
2! Return arms to front plane, exhaling. 


Lesson II 


1. Introductory. Left—face! Right—face! 
Left facing four times—go! 
Left—face! Taken in two counts. On “one” turn go° to left, pivoting on 
heel of left foot and pushing with toe of right foot. On “two” bring right 
heel against left with a click. 
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2. Leg. Hips firm and left foot forward—place! Feet—change! Foot 
changing, counting to eight—go! Jn one count, po—sition! Hips firm and 
left foot forward—place! Hands and foot move simultaneously. Foot 
is placed directly forward, two foot-lengths distance, weight evenly dis- 
tributed between feet. 

Feet—change! Taken in two counts. On “one” left foot is brought back 
to fundamental position. On “two” right foot is placed forward. 


3. Arch. Neck backward—bend! Upward—raise! 
Neck backward—bend! Bend head and neck backward with chin in and 
shoulders steady till the eyes look directly upward at ceiling. Upward— 
raise! Raise head with chin closely held in, at the same time pressing neck 
forcibly back against collar, making an effort to arch neck. 


4. Arm. Chest—firm! Arms sideways—fling! Arms—bend! Po—sition! 
Chest—firm! Arm flinging sideways—1!—2! Po—-sition! 
Chest—firm! See Grade IV, Lesson II. Arms sideways—fling! Quick 
and forcible extension of arms sideways. Arms—bend! “Chest firm” 
position. 

5. Balance. Left leg forward—raise! Foot re—place! 
Leg is raised in front plane 45° or more, with knee straight and toe extended. 


6. Abdominal. Hips—firm! ‘Trunk to left—bend! Upward—raise! To 
right, etc. 
Trunk to left—bend! During a deep inhalation bend trunk to left curving 
from waist to top of head, stopping before there is any feeling of strain. _§f 
7. Back. Hips—firm! Trunk forward—bend! Head twisting—1!—2!—3!—41! _ 7 
Upward—raise! Po—sition! 


8. General exercise. Hips—firm! Heel raising and knee bending—1!—!2—3!— 
4! Po—-sition!l 
1! Raise heels. 2! Bend knees to right angle, turning them well out to 
side. 3! Straighten knees again. 4! Lower heels. 


9. Breathing. Arm raising forward and upward—raise!—sink! 
Inhale while raising extended arms through the front plane to their full 
height above head. 


GYMNASTICS, GRADE VI 
The directions for opening the lessons for the sixth grade are the same as for the 
third with the exception of the run, which is omitted. 
Lesson I 


x. Introductory. One step forward (or backward)—march! 
Two steps forward and backward—march! 
Two steps backward and forward—march! 


See Grade IV, Lessons I and II. 


4 
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unr 


. Leg. Hips—firm! Foot placing forward and backward with change of feet 


—go! Po—sition! 

Class counts to four twice. 1! Place left foot forward one foot-length’s 
distance. 2! Replace it. 3! Place it backward one foot-length’s distance. 
4! Replace it. Repeat with right foot. 


. Arch. Neck backward—bend! Upward—raise! 


See Grade V, Lesson II. 


. Arm. Arm stretching sideways—1!—2! Armstretching downward—1!—2! 


See. Grade V, Lesson 1. 


Back. Neck firm and feet sideways—place! Trunk forward—bend! 
Upward—traise! Jn one count po-sition! 

Neck—firm! Tips of fingers meet on back of neck, elbows back, wrists 
straight, neck pressed back against fingers. 

Feet sideways—place! See Grade III, Lesson Il. 

In combining the two above movements the left foot moves on first count, 
the hands and right foot on second count. 

Trunk forward—bend! See Grade III, Lesson II. 

In one count, po—sition! Bring heels together with a little jump, at 
same time bringing arms to fundamental position. — 


. General exercise. Mark time—march! Class—halt! 


See Grade III, Lesson II. 


. Breathing. Arm raising sideways upward in two counts—1!—2! 


1! Raise extended arms through side plane to full height above head, turn- 
ing hands at level of shoulders. 2! Return through side plane. 


Lesson II 


Introductory. Left—face! Right—face! 

Left about—face! Right about—face! 

Left—face! See Grade V, Lesson IT. 

Left about—face! The same technique as above, facing 180°. 


Leg. Hips firm and left foot forward—place! Left knee—bend! Knee— 
stretch! Feet—change! Right knee, etc. Po—sition! 

Or, Hips firm and left foot forward—place! Knee bending and stretching 
counting to eight—go! Etc. 

Left knee—bend! Bend left knee to right angle, at the same time inclining 
trunk forward so as to maintain a straight line from backward heel up to 
shoulder. 

Feet—change! See Grade V, Lesson II. 


Arch. Hips firm and feet sideways—place! Chest—raise! Re—turn! 
Po—sition! 
Chest—raise! With a full breath lift chest, carry head and neck backward 


| 


| 


A GRADED COURSE IN SCHOOLROOM GYMNASTICS 201 


with chin in till eyes look at ceiling, and finally pinch shoulder blades 
together. Do not bend backward at waist. 
Re—turn! Fundamental position. _ 

4. Arm. Shoulders—firm! Left arm _ sideways—stretch! Arms—change! 
Po—sition! Shoulders—firm! See Grade III, Lesson II. 
Left arm sideways—stretch! Full forcible extension in side plane at 
height of shoulder, palm down. 

5. Balance. Hips—firm! Heels—raise! Knees—bend! Deep—bend! Knees 
—stretch! Heels—sink! Po—sition! 
Knees—bend! To right angle with knees turned well apart. 
Deep—bend! Bend till almost sitting on heels. 

6. Abdominal. Left hip, right neck—firm! Trunk to left—bend! Upward 
—raise! Arms—change! to right, etc. 
To left—bend! See Grade V, Lesson II. 

7. Back. Hips—firm. Trunk forward—bend! Neck—firm! Hips—firm! 
Trunk—raise. Po—sition! 
Or, Change between neck and hips firm—1!—2! 

8. Jump. Hips—firm! Jump in place in six counts—1!—2!—3, 4!—5!—6! 
Po—sition! 
1! Raise heels. 2! Bend knees to right angle. 3, 4! Jump up with straight 
knees landing on toes softly with knees bent again. 5! Straighten knees. 
6! Lower heels. 

9. Breathing. Arm raising sideways with heel raising: raise!—sink! Inhale 
while combining heel raising with arm raising to height of shoulder in side 
plane. 


GYMNASTICS, GRADE VII 


The directions for opening the lessons are the same as those for third grade with 
the exception of the run, which is omitted. 


Lesson I 


1. Introductory. Left—face! Side step to left—march! 
Side step to right—march! Right—face! 
See Grade V, Lesson IT, for facings. 
Side step to left—march! Taken in two counts: 1! Step to left with left 
foot. 2! Bring right heel up to left with a click. 

2. Leg. Neck—jfirm! Heels—raise! Knees—bend! Knees—stretched! 
Heels—sink! Po—sition! 
Neck—firm! See Grade VI, Lesson I, mévement 5. 
Heels raise, etc. See Grade V, Lesson II, exercise 8. 

3. Arch. Hips—firm! Neck backward—bend! Upward—raise! Po—sition! 
See Grade V, Lesson IT. 
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4. Arm. Arm stretching upward—1!—2! 
Arm stretching downward—1!—2! 
Arm stretching upward—1! “Shoulders firm” position. See Grade III, 
Lesson II. 2! Arms extended forcibly upward as high as stretched fingers 
can reach. 
Arm stretching downward, 1! “Shoulders firm” position. 2! Funda- 
mental position. 


5. Abdominal. Neck firm and feet sideways—place! Trunk to left—bend! 
Upward—raise! To right, etc. Po—sition! 
Feet sideways—place! See Grade III, Lesson II. 
In combining neck firm with feet sideways place the left foot moves on 
first count, the hands and right foot on second count. 
Trunk to left—bend! See Grade V, Lesson II. 
Po—sition! Taken in one count. With a little jump bring heels together 
and arms to fundamental position. 

6. Jump. Hips—frm! Jump in place in six counts, 1!—2!—3, 4!—5!—6! 
Po—sition! 
See Grade VI, Lesson IT. 

7. Breathing. Hips—firm! Arm moving backward, 1!—2! Po—sition! 
1! Inhale while drawing elbows back as far as possible. 2! Exhale while 
elbows move passively to starting position. 


Lesson II 


1, Introductory. Review left and right, left about and right about facings, 
and march steps forward and backward, one step and two steps. 
_ See Introductory movements in all lower grades. 


2. Leg. Hips—firm! Left forward fall—out! Feet—change! Po—sition! 
Left forward fall—out! Taken in one count. Left foot is placed three 
foot-lengths’ distance forward with weight on it and knee bent to right 
angles. At the same time trunk is inclined forward so that thete is a 
straight line from backward heel up through knee, hip, and spine to head. 
Both heels flat on floor. 

Feet—change! Taken in two counts: 1! Replace left foot with a spring 
from the toe. 2! Fall forward on right foot. 


3. Arch. Arms sideways stretch and feet sideways—place! Chest—raise! 
Re—turn! Po—sitionl 
Arms sideways stretch, etc. Taken in two counts: 1! Take “shoulders 
firm” position and place left foot sideways. On two extend arms sideways 
forcibly, palms down, and pldte right foot sideways. 
Chest—raise! See Grade VI, Lesson II. . 


4. Arm. Shoulders—firm! Left arm sideways—stretch! Arms—change! 
Po—sition! : 
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Arms—change! Change with a very forcible bending of one arm and 
stretching of the other. 

5. Balance. Arms sideways—raise! Left leg forward—raise! Feet—change! 
Re—place! Po—sition! 

Left leg forward—raise! See Grade V, Lesson II. 
Feet—change! Taken in two counts: 1! Replace left foot. 2! Raise 
right. Class counts. 

6. Abdominal. Sitting on desks—place! Hips—firm! Trunk to left— 
twist! Forward—twist! To right, etc. Standing position—placel 

_ Sitting on desks—place! In the quietest quickest way take seats on desks, 
facing back of room, with toes braced under front edge of chairs. 
Trunk to left—twist! Twist shoulders as far as possible with erect position. | 
Standing position—place! Quickly and quietly resume fundamental 
standing position facing front of room. 

7. Back. Chest—firm! Trunk forward—bend! Arm flinging sideways, 
—1!—2! Trunk—raise! Po—sition! | 
Chest—firm! See Grade IV, Lesson II. 
Trunk forward—bend! See Grade III, Lesson II. 

Arm flinging sideways, 1! Fling arms forcibly into side plane, well up to 

shoulder height. 2! Chest firm. 

This movement may be taken in rhythmic series at the command: The 
* same in six counts—go! 

8. Jump. Hips—firm! Jump forward—1!—2!—3, 4!—5!—6! Po—-sition! 
Land on toes with knees bent about a foot in front of starting position. 

9. Breathing. Arm raising forward, upward, and sinking sideways downward 
—raise!—sink! 

Raise! Inhale while carrying arms up to full height through the front 
plane. Sink! Exhale while bringing arms down through side plane, 
turning palms naturally on the way down. 


GYMNASTICS, GRADE VIII 
The directions for opening the lessons are the same as for third grade except the 
run, which is omitted. : 
Lesson I 
The same as for Grade VII. | 
Lesson II 
1. Introductory. Review left and right and left about and right about 
facings, and one and two march steps forward and backward. 
See Introductory movements in lower grades. 
2. Leg. Hips—firm! Foot placing forward, sideways, and backward—start! 


Po—sition! 
Six counts with left foot, six with right. 1! Place left foot two foot-length’s 
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distance forward carrying half the weight forward on it. 2! Replace. 
3! Same sideways. 4! Replace. 5! Same backward. 6! Replace. 


. Arch. Arms sideways stretch and feet sideways—place! Chest—raise! 


Re—turn! Po—sition! 
See Grade VII, Lesson II. 


. Arm. Left arm sideways, right arm upward stretching—1!—2! Arm 


changing—1!—2! Downward stretching—1!—2! 

1! Always means, ‘‘shoulders firm” position. 

2! Extend arms forcibly with fingers straight in the direction indicated by 
command. 
Balance. Arms half sideways—bend! Left (right) leg sideways—raise! 
Re—place! Po—sition! 

Arms half sideways—bend! Form a letter E lying on its back by raising 
arms in side plane to height of shoulders with forearms bent to right angles 
and hands pointing upward. Head makes middle stroke of letter E. 

Left leg sideways—raise! Raise leg about 45° in side plane with knee 
straight and toe pointed. : 


. Abdominal. Sitting on desks—place! Hips—firm! Trunk backward— 


bend! Upward—raise! Standing position—place! 

Sitting on desks—place! In the quickest, quietest way take seats on desks, 
facing back of room, with toes braced under front edge of chairs. 

Trunk backward—bend! Bend backward about 45° in hip joint only, 
keeping chest active and head back. 

Standing position—place! Quickly and quietly resume fundamental 
standing position facing front of room. 


. Back. Chest—firm! Trunk forward—bend! Arm flinging sideways—1!—2! 
Trunk—raise! Po—sition! 


See Grade VIT, Lesson IT. 


. Jump. Hips—firm! Jump forward—1! 2!—3! 4!—5!—6! 


See Grade VII, Lesson II. 
The jumping counts “3, 4 
ing with ‘“5!—6!” 


may be repeated several times, before finish- 


. Breathing. Arm rotation and deep breathing—1!—2! 


Inhale while arms are rotated outward until thumbs point backward, exhale 
while returning to starting position. 
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THE EVOLUTION OF AIM AND METHOD IN THE 
TEACHING OF NATURE-STUDY IN THE COM- 
MON SCHOOLS OF THE UNITED STATES 


IRA BENTON MEYERS 
School of Education, The University of Chicago 


The following sketch on the teaching of nature-study in the 
common or elementary schools of the United States is a sum- 
mary of the various efforts of the schools during the past to 
direct the attention of children to a study of their nature envi- 
ronment in such a way as to render the results educative. It 
includes studies known at different periods as natural history, 
natural science, object-lessons, lessons on common things, nature- 
study, elementary science, and frequently as one of the special- 
ized sciences, botany or zoology. 

The aim in the study has been to get the various reasons 
offered, by the advocates of this work, for introducing it into 
the common schools; the aim or purpose of the study as stated 
at different periods and stages of its existence; the ways in 
which it was taught; the various modifications which it has 
undergone; the degree of success or failure attending the teach- 
ing, as evidenced by the praise or criticisms of the times; and 
the bearing which this past experience may have upon giving 
direction to our present-day outlook into the teaching of nature- 
study. 

The paper also touches, in a very general way, upon the atti- 
tude of the people, during these several stages, toward elementary 
education as a whole in so far as it gives some insight into 
those phases of aim and procedure which have influenced the 
nature-study movement. 

In following the evolution of aim in the teaching of nature- 
study it may aid the story, if we sketch briefly the general 
condition of the people and their attitude toward elementary 
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education at the time nature-study was first introduced into 
the common schools. 

At the end of the first quarter of the past century, the 
period when nature-study was first seriously introduced into the 
schools 7 per cent of the people lived in cities while 93 per cent 
lived in the country and were occupied, to a very large extent, 
with avork which brought them into direct daily contact with a 
wide range of their nature environment. For two-thirds of the 
year the boys were kept at home hard at work plowing, plant- 
ing, hoeing, haying, harvesting, and caring for live stock. The 
girls were busy in homes with cooking, washing, house-cleaning, 
mending, knitting, sewing, and gardening; while both boys and 
girls roamed freely and widely in fields and woods seeking 
wild fruits, nuts, berries, and flowers, or fishing and hunting. 
Their methods of living kept them in direct contact with the 
common natural objects and phenomena about them. Quite the 
whole of their time was spent in some useful and essential 
activity ; their moments of leisure were limited. 

At the close of the century 40 per cent of the people lived 
in cities engaged in occupations dominated by a social environ- 
ment and commercial influences, divorcing children from this 
direct, familiarizing contact with nature, and surrounding them 
with a home and vocational life so complex, or with a social 
organization and attitude such, as to give children little or no 
chance to take part in any of the ministering-to-family-needs 
activities. A large portion of the time of the children was un- 
occupied, and they were left more or less to their own devices, 
in an environment offering but little in the way of stimulating 
content and wholesome activity. The time spent by the country 
child with things and situations is spent by the city child in social 
play and sightseeing. It is true that just in proportion as leisure 
time increased, the school term increased; but, as we shall show 
later, it did not put back into the lives of the children that which 
the city took out. 

Our common schools, at this period, did not take into 
account the educational values of this childhood experience and 
activity. It was not their aim to promote individual develop- 
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ment, and to aid the child to acquire that knowledge and power 
essential to the demands of everyday life. Their aim was to 
place the child in possession of the tools for acquiring knowledge 
and it was held that these tools were spelling, reading, writing, 
and arithmetic, along with some incidental training in behavior, 
morals, and religion. People believed that once in possession 
of these tools of learning the whole world of knowledge could 
be brought to the foot of man. This one idea dominated the 
schools of the time; parents with a firm faith in it kept it con- 
stantly before their children stimulating them to effort. The total 
spirit of the period is well illustrated in the autobiographical 
statement of Edmund Stone in his reply to an inquiry as to how 
he acquired his education: 

I first learned to read; the masons were at work at your home. I ap- 
proached them one day and observed that the architect used a rule and com- 
pass, and I was informed that there was a science called arithmetic. I 
purchased a hook and I learned it. I was told that there was another science 
called geometry. I bought the necessary books and I learned geometry. By 
reading I learned that there were good books of the kind in Latin. I bought 
a dictionary and I learned Latin. I learned also that there were good books 
of the kind in French. I bought a dictionary and I learned French. And 
this, my lord, is what I have done. It seems to me that we may learn every- 
thing when we know the twenty-six letters of the alphabet. 


It is plainly evident that the spirit abroad in the land was 
that of aggressiveness, of industry, of using leisure moments 
to acquire something which daily living did not immediately 
demand. When, in about 1827, it was recommended that geog- 
raphy be added to the common-school curriculum, it was strenu- 
ously objected to on the plea that it had to do with acquiring 
information, and that imparting information was not a function 
of the common schools. Later, however, the imparting of infor- 
mation became a dominant passion in teaching. 

By 1830, the period at which nature-study began to gain 
some headway in the common schools, the school curriculum had 

been enriched, in many places, especially in New England, by 

adding grammar, geography, and occasionally United States 
history. The atmosphere of the schoolroom is well summed up 
by Swett: 
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It was the office of the teacher to keep order and hear recitations. It 
was the duty of the pupils to memorize the textbook lessons and recite them a 
without comment, or question. The end aimed at was the memorization of 
the textbook; in arithmetic sums were worked out by rule, and this was 
supposed to be the highest kind of discipline. 

This represents in a fair way the school atmosphere when 
nature-study entered. It did not enter as part of the system 
but as a thing aside; it got into the clutches of the system, 3 
however, later on. At this period there was abroad in the q 
land a strong sentiment for training children in behavior and 
developing their religious feelings. The people recognized the 
instinctive interest of children in natural objects and phenomena; 
they were fully aware of their insatiable curiosity, and of the 
ease, wonder, and delight with which they formed acquaintance- 
ship with each new thing. The dominant conception of the 
people, in their interpretation of nature, was that of special 
creation, and in this conception they found motive for the study 
of nature in the elementary schools. They contended that, by . 
taking advantage of the spontaneous interests and pleasure which 
a child takes in his nature environment, he might be led the 
better to appreciate the wonders of creation and thus be led: 
“to more fully and reverently love and admire a Being who 
could and did create such wonderful things for the children 
of man.” 

All natural history in the common schools was taught with 
this end in view, but none, unless it was astronomy, was calcu- 
lated to accomplish this purpose so effectively as that which 
treated of life. Most of the natural history lessons were in 
the form of stories to be read, and were mostly blendings of 
natural history, morals, and religion. The following from 
Lovell’s Young People’s Second Book (1836) is a fair example: 


THE HEN 
Of all the feathered animals, there is none more useful than the common : 
hen. Her eggs supply us with food during her life, and her flesh affords us | “4 
delicate meat after her death. What a motherly care does she take of her 
young! How closely and tenderly does she watch over them and cover them 
with her wings; and how bravely does she defend them from every enemy, 
from which she would fly away in terror, if she had not them to protect. 


| 


AIM AND METHOD IN NATURE-STUDY 209 


While this sight reminds you of the wisdom and goodness of the Creator, let 
it also remind you of the care which your own mother took of you during 
your helpless years, and of the gratitude and duty which you owe to her 
for all her kindness. 


Nature stood as a source from which to draw great moral 
and religious truths, and recognizing, as the people of the period 
did, childhood as the time for impressing these truths upon the 
race, it was but a logical result of their reasoning that the 
study of nature should find favor in the elementary schools. 
At the same time they contended that the students of the female 
seminaries, as mothers, would exert a controlling influence upon 
child life, and that with a’ knowledge of nature, and of the les- 
sons to be drawn from her, they would be the better prepared 
to guide the pupils during the impressionable years of their 
childhood. They argued that: 

The study of nature is a source of instruction and enjoyment from which 
no mind should be excluded, and least of all the minds which usually give 


direction to the propensities of early childhood, and which ought to be sup- 
plied with means for attaining ascendency over the dawn of character. 


In addition to the idea of leading children: “more fully to 
appreciate the Creator through an acquaintance with his won- 
derful works,” popular sentiment considered the study of nature 
essential for children because of its pleasing and stimulating 
influence. “It is an inexhaustible source of innocent amuse- 
ment.” “It satisfies childish curiosity.” “It caters to the natural 
tendency of the mind to observe, compare, examine, classify, 
anything submitted to it.” “It breaks up tendencies toward 
sedentary habits by inviting us to walk and breathe the pure air 
of field and hills.” Yet these things were so far from their 
ideas of real education that the work was not to be looked upon 
as an essential part of school study. “The matter of natural 
history being one of gratification rather than an essential; the 
study should be looked upon as a matter of recreation.” 

The total attitude of the advocates for natural history, dur- 
ing the period, is well summed up by Gould: 


Everything formed by the hand of the All-Wise Creator is worthy of 
our consideration, and we may derive from the contemplation of such objects 
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something to excite our wonder. But since man’s necessities may all be 
supplied by a superficial knowledge of the history and qualities of a few 
articles, it has happened that the study of natural history, which embraces 
in its survey, every created thing, has never formed a branch of elementary 
education, and is found to have been cultivated only in the midst of pros- 
perity, and a state of advanced civilization Through the study of 
natural history we learn the use of created things I feel that I may 
safely recommend its study not only as a source of pure rational enjoyment, 
but as one of high moral power, and that no study is more likely to purify 
the affections, and to direct them to the great Author of nature, he only 
being worthy of adoration The study is largely a matter of relaxa- 
tion and gratification rather than one essential to supply the necessities of 
life; no one will be compelled to engage in it, and when pursued it will be 
done voluntarily and eagerly. 


It is difficult to catch more than a glimpse of what is actually 
passing between teachers and pupils in the schoolroom, but we 
soon meet the complaint that: 

The study is regarded as an accomplishment, like the study of the fine 
arts, too inapplicable to the sterner duties of ordinary study 
system of utility and selfish views of immediate practical use comes into 


action. 


With the gradual rise of natural history in the common 
schools and in turning to the female seminaries to train the girls 
to carry on the work, as teachers and mothers, the study was 
wholly confined to botany on account of its being: “by far 
the most attractive, elegant, and precise study; so well adapted 
to the refinement of female education; and the subject of its 
study so universally admired.” With this specialized turn given 
to the study in the upper schools, it not only became a study 
of botany, but people came to look upon this phase of natural 
history as especially adapted to the temperament of girls. This 
attitude is well expressed in the words of the period: 

Botany is peculiarly fitted for introduction into girls’ schools; it is 
admirably adapted to the tastes, feelings, and capacities of females, as is 
well demonstrated by the fact that the majority of botanists are females. 
Boys are less easily interested in it, more apt to be careless and harsh in 
their treatment of specimens and too much attached to rude and boisterous 

Botany should be considered as a science of amusement; but 
with this strong recommendation, that it be acquired without stealing a 
single hour from more important studies. 
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It is easy to see that the general attitude, in both the lower 
and upper schools, as to the real educational value of the study 
was practically the same; a wholesome pastime but not a serious 
and essential study. The introduction of the study into the 
schools gave rise to a demand for textbooks. This demand was 
met in 1836 by two books, Mrs. Lincoln’s Botany, and Botany 
for Beginners. This last book was written in an attractive style, 
so far as relates to the purpose for which intended; being de- 
signed chiefly “for use of primary schools and for the younger 
pupils in the higher schools and seminaries.” The author states 
in her preface: 

So much has, of late, been urged by those who take an interest in the 
subject of education, in favor of introducing the natural sciences in the 
common schools, that it is to be hoped that the time is not far distant when 
plants and minerals will be as familiar objects in our district schoolhouses 
as the spelling book now is. 


Turning to the schoolrooms to note the actual teaching of 
natural history we find the range of study extremely limited. 
This does not seem to be so much the result of the feeling of 
inutility as from a feeling on the part of teachers of lack of 
proper facility for carrying on the work. The few books that 
existed, especially on animal life, were defective in that they 
were untruthful, fanciful, and were for the most part transla- 
tions of foreign books treating of objects outside of the pupil’s 
environment, and did not serve to give him any introduction to 
the nature world about him. To add to the difficulties teachers 
looked upon the textbook as something to be memorized by the 
students. After about 15 years of struggle the work, of both 
types, where carried on at all, settled to a sort of a mechanical 
routine. In botany the work took on the form of plant analysis 
and classification. This type of work rendered the study too 
difficult for elementary schools, so that in the end the method 
of work excluded the study from the school which gave it 
initiative. 

It will be of interest to note as we go on how frequently 
it has happened that a study, introduced into the schools for 
the purpose of ministering to the normal needs of children, has 
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been turned about and used as an end instead of a means. The 
tone in educational discussion soon begins to change. Instead 
of telling of the realization of the purposes which lead to the 
introduction of nature teaching we find people declaring: 

From too great a want of elementary textbooks, and a greater want of 
proper instruction, the entrance to the domain of natural history is rendered 
disagreeable. The student is disgusted with its technicalities before his 
zeal is awakened to its curious facts. He attempts to study its theory and 
its theory is considered the end and aim of pursuit..... Take, for instance, 
the single branch of botany, as pursued in our schools it is usually a task. 
The student commits to memory page after page of some textbook so as to 
be able to tell the correct term of each organ of a plant without a single 
idea as to its economy. A specimen is put into his hands, and after being 
able to count the stamens, to determine without much hesitancy the size and 
form of the leaves, and by much trouble to discover through the manual 
the: name—the mighty work is done. Pupils are now as wise as the in- 
structor, their labors and investigations must cease. 

As has been noted, the study took its initiative in the common 
schools because of what it promised in the way of wholesome 
physical, mental, and religious training. That direct contact of 
children with their nature environment would lead to a knowl- 
edge of the facts of nature was taken for granted. The work 
ended in an attempt to teach an organized fund of knowledge 
for its own sake. Although the study still led a desultory 
existence the cycle was in reality completed; its stages being: 
a recognition of the fact that children are instinctively interested 
in their nature environment; that their reactions to these interests 
exert on them a strong growth influence—physically, mentally, 
spiritually; the school attempts to utilize this interest; knowl- 
edge is systematized; a textbook is written, teachers are trained 
through a textbook, they attempt to teach children by the same 
method, contact with nature is lost, spontaneous interests vanish 
from the schoolroom, the, study becomes a mere matter of mem- 
orizing the system, public protest, exit the study either by 
neglect or expulsion. 

To say that this study was a complete failure would be con- 
trary to the testimony of some of the people who passed through 
and survived, and contended that they were greatly benefited by 
the work. | 
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It is fair to say that it reached a few and not the masses, and 
that in its main purpose of utilizing and developing the intel- 
ligent interest of children in their nature environment it was a 
failure. The one thing which remains constant in each succeed- 
ing generation of children is that same restless interest in their 
nature environment; their desire to know plants, animals, min- 
erals, and all objects and phenomena about them; to roam the 
fields and woods, to pry about streams and ponds, and to ask 
questions about these things. The presence of this spirit is 
sufficient to insure a return of the schools to this same view- 
point regardless of the number of its failures. It is sufficient 


to insure our return in the present and the future until that time 


when we are able to grasp the elements which will bring about 
a blending of these instinctive interests with the aims, demands, 
and organization of the school. 


[To be continued} 
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EDITORIAL NOTES 


In 1908, Mr. Kilpatrick, a principal of one of the public 
schools of New York City, published a volume setting forth the 
advantages of departmental teaching in elementary 
schools. In his preface, he calls attention to the 
fact that the development of departmental teaching 
is in keeping with the principles advocated by ex-President Eliot, 
Superintendent Maxwell, and others who are interested in the 
improvement of school methods. 

It is the experience of the present writer that the tendency 
in American schools is in the direction indicated by Mr. Kil- 

patrick’s book. On several occasions groups of 
macent teachers and supervisors have been asked whether 
Movement 
Seayentee «10 the schools from which they came there is an 
in Its Favor ilcreasing tendency toward departmental teaching, 

or a disposition to move backward toward the 
method of allowing a single teacher to treat all of the subjects. 
The testimony in all cases has been that,the movement in an 
overwhelming majority of cases is toward departmental teaching. 

The fact that so many schools are moving in this direction is 
itself sufficient evidence that there is much to be said in favor 

of this method of organizing the elementary schools. 
There Should J+ is not necessary, therefore, to enter here into the 
Be a Pause for ; é 
Consideration V@tious arguments in favor of departmental teach- 

ing. The purpose of the present discussion is to 
call attention to certain radical defects in this method of organ- 
izing schools, and to point out the fact that if schools are to 
continue to develop in the present direction, there must be 
explicit effort on the administrative side to counteract the evil 
effects of departmental teaching. 

One grave disadvantage of departmental teaching is the 
general confusion which comes into the life of the pupil through 
a contact with different teachers who hold entirely 
Organization different ideals of instruction, and who aim to pro- 
in Work of mote the interests of different subjects with too 
Pupils little regard for the combination of all subjects. 

This confusion is increased by the demands which are made 
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by separate teachers for special devotion to the subjects which 
they represent. When the child finds that he has been called 
upon by four special teachers to prepare for the work of the 
next day outside of school, he will certainly be undecided as to 
which subject he should neglect, and which he should emphasize. 
The school does not help him to adjust his work so as to select 
that which is most important. 

If these various demands on the part of teachers are to be 
helpful rather than confusing to the pupils, it will be necessary 
for the various subjects to be represented at some 


Correlation of 

Programs as One point where they can be correlated. This cor- 
Well as of relation must consist not merely in the relating of 
Subjects subject-matter in different subjects, but there must 


be some balancing of the effort of the students so as to make up 
a reasonable daily program, and some adjustment of home study 
so that there may be a reasonable distribution of the ‘pupil’s 
energy. 

Another way of setting forth this disadvantage of the present 
system may be stated as follows. There is no one who realizes 
New Demands the congestion of the program, because the teacher’s 
not program does not represent the full difficulty that 
Centralized = confronts the individual pupil. 

We are very eager as teachers to introduce into the program 
of elementary-school children some work in nature-study, some 
Teachers Will hand-work, music, and physical education, little 
not Take up realizing that the demands which are ultimately 
Subjects made upon the child’s time and attention pass very 
much beyond the comprehension of anyone who gives only a 
single subject. 

If we turn back from the departmental system and ask any 
individual teacher to conduct all of these various subjects, we 
realize instantly the burden that is placed upon the pupils. It 
is a very striking fact that the grade teacher who is unwilling to 
teach nature-study, is entirely willing to have the children called 
upon to pursue this line of work. If the grade teacher were 
called upon to teach the subject, there would be perhaps undue 
conservatism in the introduction of new subjects. There would, 
however, be a complete realization of the demand made upon 
the pupil when the subject is introduced. 
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Here again, some corrective method must be found. The 
faculty should bring together the programs of the individual 


Greater children in such a way as to take note of all of the 
Centralization engagements which the children have. There 
Needed should then be some redistribution of time, involv- 


ing a full recognition of the fact that the program is not only 


administered by teachers but is followed by pupils. 

Up to this point the discussion has merely suggested some 
of the difficulties in our present tendency. Is it not proper for 
Can Depart- us to go further and to raise seriously the whole 
mental Teach- question of the advantage of this type of organiza- 
ing Survive? tion? Certainly the demands for more individual 
attention to the pupils which are being made at the present 
time cannot properly be met under any system which removes 
the teacher from personal acquaintance with the children. Cer- 
tainly the need of rearranging subject-matter so as to fit it to the 
maturity of the students is not being adequately met by those 
who are interested primarily in subject-matter rather than in 
the general program of the students. 

Our schools are profiting by the specialized training of 
teachers who are equipped in their various departments, but we 
Need of Per- are losing the advantage of intimate personal con- 
sonal Attention tact with the students. This is especially true in 
to Pupils the larger schools where departmental teaching has 
been most largely introduced. 


Py 


BOOK REVIEWS 


Amohg Scheol Gardens. By M. Lovise Green. New York: Charities 
Publication Committee, 1910. Illustrated. Pp. xv+388. $1.25. 


One of the excellent pieces of. work that has been made possible by the 
Russell Sage Foundation is a painstaking investigation of the purpose and 
method of the school-garden movement. The results of this investigation have 
taken the form of a book. Dr. Greene, to whom this work was assigned, has 
covered all sorts and conditions of garden work—school gardens, home gardens . 
and window boxes, community, civic, and industrial gardens. The United States 
and Canada are fully treated and there are numerous important references to 
European gardens. In the first chapter, which is upon “The Evolution of the 
School Garden,” the remarkably extensive and intensive growth of the move- 
ment in the United States is shown. Less than twenty years (nineteen years 
according to the records) have passed since through the assistance of the 
Massachusetts Horticultural Society and under the direction of Mr. Henry 
Lincoln Clapp the first school garden was established at Roxbury, Mass. It 
was rapidly and generally recognized that gardens afforded splendid oppor- 
tunities for many-sided development of boys and girls, and the idea which was 
at first called a “fad” soon secured practical recognition in every state. The 
school and home have been brought closer together. School and home gardens 
both serve as excellent laboratories for the study of elementary science and 
economics. Better and! more purposeful education is secured and the possible 
good reaction on the home is indicated when we note the claim that in Cleve- 
land, Ohio, due to the school-garden influence, over 50,000 home gardens have 
come into existence. Almost equally striking results are reported from other 
cities and in the country the home garden has received a new stimulus. ~ 

Other chapters deal with: “Different Kinds of Gardens,” “Soil Fertility,” 
“Cost of Equipment,” “Planning and Planting the Gardens,’ “After Planting, 
What?” “Some Garden Weeds,” and “The School Garden in Vacation and in 
Term Time.” 

Throughout the entire book the discussions and abundant illustrations 
present in a concrete and authoritative way the many things that both experi- 
enced and inexperienced teachers want to know in order to secure the best 
educative results. Some of the features of the lengthy and valuable appendix 
are: an outline in garden study showing the relation between garden work and 
the other subjects of the primary school (Grade 2), transplanting, potting, and 
resetting, insecticides, tables giving data for planting of vegetables and flower- 
ing plants, testimony from adults regarding the value of garden work, and a 
garden bibliography consisting of thirty-one pages. 

O. W. C. 
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Education through Music. By CHartes Hupert FarnswortH, Adjunct. 
Professor of Music, Teachers College, Columbia University. Ameri- 
can Book Co. Pp. 208. 


Mr. Farnsworth occupies mineteen chapters with the theory and practice 
of music-teaching through the primary and grammar grades. He refutes the 
charge that his theory is too idealistic by following its utterance with detailed 
suggestions for putting it into practice. He contends that the study of music 
in elementary schools should give the child much more than an expert ability 
to name tones on the staff. It would seem that he is willing to sacrifice some 
of that expertness to the intellectual strength which his broader treatment of the 
subject aims to give. He seems to have found the tortuous channel between the 
Scylla of unbalanced emotionality and the Charybdis of inhibited aesthetic 
impulse, reaching with his eighth-grade class the high seas of general musical 
appreciation founded on discrimination and analysis. 

The inexperienced teacher might find difficulty in following his lead all the 
way, but for the musician who meets his students often enough to follow a 
logical sequence in his lessons, the complete course is fascinating and practical. 
Suggestions abound as to the treatment of problems psychologically suited to 
the successive school years, and though these sometimes make serious breaks 
in the time-honored scheme of progression dear to the heart of educators in 
music, they appeal to common-sense. = 

It might be well to read the closing peters of the book, “The Broad and 
the Narrow View of Education in Relation to Music,” as a stimulus to open- 
mindedness, before undertaking its perusal as a whole. But in whatever spirit 
it is approached, no one interested in the progressive teaching of music in the 
schools can afford to pass it by. 

M. R. KERN 
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Librarian, School of Education, The University of Chicago 


Epitor’s Notre.—Owing to pressure on space in the November number, a 

portion of Miss Warren’s material was omitted. It is here published, preceding 

the regular and new contribution for December, in order that our readers may 

lose none of the continuity of the work. 

Doane, W. C. Contributions to the history of American teaching (6). 
Educa. R.-40:109-12. (S. ’10.) 

Epson, A. W. Instruction of exceptional children in the New York City 
public schools. Educa. 31:1-10. (S. ’Io.) 
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schools. Educa. R. 40:138-44. (S. ’Io.) 
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Jupp, C. H. On the comparison of grading systems in high schools and 
colleges. School R. 18:460-70. (S. ’10.) 
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Miers, H. A. Relations between university and school education. School. 
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